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Photograph No. 1 is of a well being drilled d. Figure 29. The location of the well should 
for Rex Ward instead of Rex Wood a s  indi- be 7s - 5E - 18bcl instead of 7N - 5E - 
cated on page 2. 18bcl. 
Figure 10. The caption under the figure e. Figure 33. The interpretation of the loca- 
should identify the second well as being tion of the contours in T. 12 S., R. 23 E. 
located a t  4N - 26E - 26cdl instead of 4N - and the east half of T. 12  S., R. 22 E. 
25E - 26cdl. has been revised since the printing of the 

illustration. 
Figure 17 does not show the contour lines 
a s  described in the caption a s  these blue 
lines were lost in the printing process. 

w 
GROUND-WATER CONDITIONS IN IDAHO 

The Cover Photo:; 

I. Well being drilled for Rex Wood in Cassia County near 
Malta. 

7 Niagara Springu near the Snalw River in Gooding County. 
Photo courtesy of U.S. Geological Survey. 

3. Irrigation well owned by R. L. Craner in Cassia County. 
Photo courtesy of Idaho Power Co. 

4 .  Ulscharge of an irrigation well owned by Raft River Cattle 
Co. in the Raft  River Valley being measured by H. G. 
Haight of t he  Idaho State Department of Reclamation. 
Photo courtesy of U.S. Geological Survey. 

5 .  Windmlll on a well for stock water on a hill northwest of 
Albion. 
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TABLE 1 

Areas in which ground water is being developed 
extensively 

Rathdrum Prairie 
Moscow Basin 
Payette Valley 
Big Lost River Basin 
Little Lost River Basin 
Boise Valley 
Big Wood-Silver Creek Area 
Snake River Plain 
Lower Teton Area 
Bruneau-Grand View Area 
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Areas of ground-water potential* that have not been 
developed extensively 
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Lewiston Area 
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h m h i  River Valley 
Birch Creek Basin 
Homedale-Murphy Area 
Mountain Home Plateau 
Camas Prairie 
TJppr Tetnn Rasin 
Owyhee Uplands 
Sailor Creek Area 
Rockland Valley 
Arbon Valley 
Portneuf River Valley 
Willow Creek Highlands 
Gem-Gentile Valleys 
Curlew-Pocatello Valleys 
Cache Valley 
Bear Lake Area 
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This report begins a series of water information bulletins which will describe the many aspects of the 
water resource in Idaho. This first volume of the series summarizes the occurrence of ground water within the 
principle geographical and geological subdivisions of the State, as. of the Spring of 1966, and discusses briefly, 
conditions related to development of this resource. I t  was prepared as a part of the cooperative program of the 
Water Resources Division of the U. S. Geolonical Survey and the Idaho Department of Reclamation. The report 
is designed to present current data and to summarize interpretive information from many published sources 
which may be of interest to persons concerned with conservation and development of the ground-water resource 
of the State. For detailed discussion of individual areas, the reader is referred tn the list of selerted referenres 
listed a t  the end of this volume and to the numerous published reports to be found in most principle libraries. 

The data used in preparation of this report were compiled from the files of the Geological Survey. Many of 
these data were collected as a part of the continuing program with the Idaho Department of Reclamation. 
Only selected data are included on the illustrations and in the discussions that follow. The current observation 
wells are shnwn nn the maps, hut the water-level c.nntours and change maps are based on large numbers of 
other observation and measuring points, which are not shown. 

WELL-NUMBERING SYSTEM 

The well-numbering system used in Idaho by the Geological Survey indicates the location of wells within 
the official rectangular subdivisions of the publlc lands, with reference to the Boise base line a d  111eridia11. The 

first two segments of the pumber designate the township and range; the third segment gives the section number. 
The section number's followed by two letters and a numeral which indicate the quarter section, the 40-acre 
tract, and the serial number of the well within the tract. Quarter sections are lettered a, b, c, and d in counter- 
clockwise order, beginning with the northeast quarter of each section. Within the quarter sections, 40-acre 
tracts are lettered in the same manner. Thus, well 8S-16E-12bcl near Jerome is in the SWMNWM sec. 12, 
T. 8 S., R. 16 E., and is the first well visited in that tract. 



out 3 million acre-feet of water is withdrawn from the ground-water reservoirs of Idaho each year to 
irrigate approximately 1 million acres. In addition, nearly all municipal, industrial, domestic, and livestock 
water requirements are met from the ground-water resouree. The ground-water supply is continuously drawn 
upon by rivers and streams, by native and cultivated vegetation, by evaporation, and by the many demands of 
man. I t  is replenished by the rain and melting snow within the drainage basins tributary to and within the 
State. Because the demands on the resouree are nearly constant, and replenishment is seasonal and somewhat 
cyclical, the availability of ground water tends to vary throughout the year and from one year to another. 
Small quantities of ground water can be obtained from wells and springs throughout most of the State in nearly 
all years. Only in specific areas, however, can large quantities of water of suitable chemical quality for general 
irrigation, public supply, or industrial use be obtained within presently economical limits. These areas are 
mainly in the southern part of the State and along the western boundary. 

Most areas of the State wherein large quantities of ground water are known to occur are being developed 
extensively by the construction of numerous wells. These areas are shown on figure 1 and are listed in table I. 
Areas with potential for development of large supplies of ground water, but which have not been developed 
extensively, are also shown on figure 1 and are listed in table 2. There are many other smaller areas where 
individual wells or small numbers of wells yield large quantities of ground water for short periods or during 
certain times of the year. It is not known whether these wells tap  extensive aquifers or isolated bodies of ground 
water. 

Most ground-water development has been for irrigation and the distribution of wells in Idaho is related 
both to areas of availability of ground water and to the distribution of areas suitable for agriculture. Suitably 
long growing season, large tracts of arable land, and the need for ground water to supplement diversions from 
streamflow has caused the majority of irrigation wells to be drilled in the southern and southwestern part of 
the State. Water is obtained from both consolidated and unconsolidated rocks, and in a given area most wells 
draw from either one or the other. A few wells obtain water from both types of rocks. Basalt and older silicic 
volcanic rocks form the principal aquifers of the consolidated rocks. Some water is obtained from older sedi- 
ments and from extensive deposits of ash, tuff, and associated fine-textured sediments, but the principal supplies 
of ground water to be obtained from unconsolidated rocks occur in the geologically young alluvial fans and 
valley-fill deposits, or along the major stream channels. 

Thc location and diatribution of wclls in which the Ccological Survey makes pcriodie mea~uremente of 
water level to keep track of changes in the amount of water stored in the ground is shown in figure 2. 

Throughout the Snake River Plain and in many areas southeast, south, and southwest of the Snake River, 
the majority of wells obtain their principal supply of water from consolidated rocks-principally basalt. Wells 
in the Moscow, Lewiston, Palouse River-Potlatch River, and Craigmont-Cottonwood areas also obtain water 
from basaltic lavas. 

In the large intermontane valleys and basins, and in the stream valleys of the major drainages, most wells 
draw water from the coarser parts of the unconsolidated alluvial materials that have been brought in,from 
adjacent mountainous areas. These deposits are mostly poorly sorted mixtures of gravel, sand, and silt or 
clay; they are usually better sorted and most permeable in the central parts of the valleys. 

posits interlayered with basaltic lava flows yie water to wells in 
ese deposits are fine textured and serve to restr vertical water mo 

basalt. Such relationships are noted briefly in the following discussions of the conditions of 
rence in the areas of major development in the State. 

Prairie, a roughly triangular low , is in the northern part of Kootenai County in northern 
Idah m e  overlies a basin gouged out by iers and then partly filled with coarse sediments deposited 
by large streams as the glaciers receded. Around the bor the prairie are depressions with no surface outlet, 
occupied by lakes which drain by seepage to the water No streams flow across the prairie, and only the 

s in the sand and grave 
one of the most copio 

amounts of water. Granitic and meta 
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ure 2. Map showing location of observation wells. 



Ground water is recharged by infiltration of rain and melted snow on the pra~rie,  seepage from the marginal 
lakes and several small streams which drain onto the prairie, and by percolation of irrigation water dix-erted 
from the Spokane River, Hayden Lake, and Twin Lakes. Depth to water ranges from 125 feet a t  the TYashir-ietoti 
State line to 500 feet near the northern edge of Kootenai County. 

The ground water moves generally southwestward through the pervious fill of alluvial anti glacial tieltoslth 
as shown by the water-level contour map (fig. 3) and discharges to the Spokane Rlr-er. beyond I he State  line 
in Washington. An estimated 500,000 acre-feet of ground water originating in Idaho is tiischargeti nnniral l~  t o  
the Spokane River. 

Ground water is withdrawn for irrigation, municipal, industrial, domestic, and stock use. I t  is estln-iatetl 
that  ground water serves about half the population. Several irrigation wells are in use and yields range from 
1,000 to 3,000 gallons per minute. 

Observation we1 l 
Number shows chanqe In wat 

level, in feet,  from Spr~ng 
1950 to Spring 1966. 

-- 2025- --- 
ter-fable contour, Spring I 

Contour ~n te rva l  25 feet 
Da?um 1s mean sea level 

Approximate marg ln  o f  
sand and grovel deposits 

Figure 3. J lap  of the ftathdrum Prairie showing contours on the water table, change5 in water I e l r l  from 1950 to 1966, and  
location of obqerration we l l i .  



Water levels in wells are usually the lowest in late winter and highest in midsummer, reflecting the influence 
of local recharge on the water table. Figure 4 shows the annual and long term fluctuations inwell 53N-4W-24bbl 
and the cumulative departure from average precipitation a t  Coeur dlAlene Ranger Station for the period 
1931-66. These graphs show that trends in precipitation can be correlated with the trends in water-level 
fluctuation. 

1966 
Figure 4. Hydrograph of well 53N-4W-24bbl, Kootenai County, and the cumulative departure from average precipitation 

at Coeur d'biene Ranger Station. 
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The Moscow Basin is an area of 60 square miles in western Latah County adjacent to the Washington 
State line. The Palouse Range forms the northern drainage divide, Tomer Butte and the adjacent highlands 
form the eastern bounda and Paradise Ridge forms the southern (fig. 5).  The basin is drained by the South 
Fork Palouse River andykradise and Missouri Creeks which flow westward out of the area. Aitltudes range 
from 2,520 to 4,980 feet above sea level, Much of the basin has rolling hills typical of the "Palouse Hills" of 
eastern Washington and northwestern Idaho. 

The source of water is precipitation falling on the basin. Annual precipitation a t  Moscow is 21.7 inches and 
is estimated to average 24 inches on the higher terrain. 

Ground water occurs under water-table conditions in granitic rock, in the "Palouse soil", and in alluvium. 
I t  also occurs under artesian pressure in basalt and interbedded sedimentary deposits which underlie the allu- 
vial deposits and the Palouse soil in the central part of the basm. The water-table aquifers are recharged by 
infiltration of precipitation that falls on the basin and by seepage from streams. The artesian aquifers are 
recharged by percolation from the water-table aquifers around the periphery of the basin. Ground water tends 
to move toward the center of the basin but the major direction of flow is westward out of the Idaho part of 
the Moscow basin. Some water is discharged from the water-table aquifers by smal  spmgs, some of which are 
intermittent. 

The water-table aquifers yield meager to moderate supplies to domestic and stock wells. The art;esian 
aquifers yield as much as 1,500 gallons per minute to wells but the average yield is less than half the maximum 
yield. The University of Idaho and the City of Moscow obtain their supplies from the artesian aquifers. 
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In general, the water lekels in both the artes~an and water-table aquifers are highest in the spring, decline 
during the summer, and reach their low point in late fall. Ground-water withdrawals by the City and University 
ha\ e altered this pattern of fluctuation in the artesian aquifers in the vicinity of Moscow (fig. 6). 'lTThen wells 
were first drilled into the artesian aquifers before 1900, the pressure was sufficient for wells to flow. As develop- 
rnpnt rontinllrd, srtrsian prpwlrw decreased and t he  water ie\-el now is many feet below the land surface. 
Figure 6 shows the water-level fl~lctuations in the upper arteslan aquifer for the periods 1937-40 and 1950-66. 
The reversal in the downward trend in 1960 and 1965-66 was caused by discontinuance of pumping from the 
upper artesian aq~iifer during those periods. The net decline from 1937 to 1966 has been about 22 feet. 

Not recorded 

Figurc 6.  Hydrograph of well 39N-5W-7dd1, Latah County. 

PAYETTE VALLEY, by R. F. Norvitch 

The Payette \'alley, in Payette, Gem, and Boise Counties, extends along more than 40 river miles, west- 
ward and northwestward, from the Horseshoe Bend area to near Fruitland (fig.71. The main broad part of the 
no alley, downstream from Black Canyon Dam, is of moderately low relief and is floored with a succession of 
stream terraces rising steplike from the river floodplain and extending to the valley walls. 

The main source of water to the valley is runoff from precipitation in the surrounding mountains. Precipi- 
tation on the valley lowlands is small, ranging annually from about 11 inches a t  Payette to 12.4 inches a t  
Emmett. More than 100,000 acres a r e  irrigated with water diverted frnm the river northeast of Emmett 

Ground water occurs in the surficial alluvial valley-fill deposits, in underlying unconsolidated sediments, 
and in older sedimentary and volcanic rocks. The unconsolidated sediments and the older roeks yield small to 
large amounts of artesian water to wells. Beds of sand and gravel between confining layers of silt and clay in 
111e ui~cui~sulirla~ad sedirrierlls are the best aquifers. 

Sand and gravel in the surficial valley fill are the chief sources of imconfined water 
The ground water moves from sources of recharge along the valley walls toward the center of the valley, 

and then down gradient in the dii-ection of stredmflow. The aitesian ayuifalqaia iectid~gerl b y  p~ecipiLdLiuil.uil 
the outcrop areas and by infiltration of stream-flow and irrigation water in the lowlands. The nonartesian 
aqu~fers are recharged directly by percolating mountain runoff, streamflow, and irrigation water. I t  is doubtful 
that much recharge comes from direct precipitation on the lowlands. 

Aquifers in some parts of the valley are nearly full and water logging occurs. Large volumes of ground water 
are discharged by evapotranspiration a t  these places. Also, large volumes of ground water are discharged from 
the valley as underflow into the Snake River valley. Volumes of water withdrawn through wells are small in 
comparison to the natural discharge from the ground-water reservoir. 





Wells in the valley are used for domestic, stock, municipal, industrial, and irrigation supplies. The amount 
of ground water used for irrigation is not known but it probably does not exceed several hundred acre-feet 
annually because of the large available source of surface water. The ground-water reservoir has not been 
developed to its full potential. 

The hydrographs of water-l~vels in 7 wells (fig 8) show water-level changes in the valley. Well 7N-2E- 
34ca1, located near the edge of the upper part of the valley, shows little significant change during the period of 
record. Seasonal changes in recharge and discharge are reflected and climatic cycles probably account for the 
long-term trends. 

Well 7N-2W-35abl shows seasonal fluctuations of about 4 to 11 feet, apparently governed by the applica- 
tion of surface water during the irrigation season. The long-term trend probably follows climatic cycles as 
witnessed by the rise in water level in 1965, a year of unusually high runoff. 
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Figure 8. Hydrographs of wells 7N-2W-35ab1, Gem County, and 7N-2E-34ea1, Boise County. 

The Big Lost River basin (fig. 9) is an area of 1,500 square miles in Butte and Custer Counties on the north- 
west side of the Snake River Plain. Includ in the basin are parts of the Lost River Range on the east side of 
the basin and parts of the Sawtooth and ioneer Mountains on the west. The White Knob Mountains are 
entirely within the basin. 

The Big Lost River is the principal stream. I t  discharges to the Snake River Plain where its flow is lost 
by seepage to the Snake Plain aquifer and by evaporation. 

The source of water for the lowland is rt~nnff of precipitation from the surrounding mountains. Precipi- 
tation on the valley floor averages from 8 to 10 inches and adds little to the surface or ground water supplies. 
Annual precipitation on the mountains, occuring mostly as snow, exceeds 40 inches. 

Fluvioglacial, alluvial fan, and alluvial valley-fill deposits form the floor of the lowland from Chilly to 
Alco. Basaltic lava flvws a1 lfie mouth of the valley near Arco interflnger alluvial deposits. Groun 
water oecurs under water-table conditions in the alluvial deposits and in It, but local silt and clay 
deposits may cause weak artesian ressures in some places. 

The alluvial deposits eontain d transmit large qiiantitiel; nf gronnd water The Rig Tost Rivm is a losing 
stream in the lowland upstream from Chilly and in the vicinity of Darlington, and all tributaries to the valle 
lose-a large part of or all their fiow before reaching the main stem of the river. Percolation of water diverte 
for irrigation also recharges the alluvial deposits. Depth to water ranges from less than 5 feet to as much as 
250 feet below land silrfare The g rn t~nd  watw moves down the valley and discharges to the aquifer that under- 
lies the Snake River Plain. The discharge is estimated to be in excess of 300,000 acre-feet annually. 

Ground water from about 180 irrigation wells supplements the surface-water supply in normal and dr 
years and provides a full supply for some lands. Most irrigation wells were drilled between 1959 and 1963 an 
yield from 300 to 3,000 gpm. Ground water is also used for most municipal, domestic, and stock supplies. 





The water table fluctuates in response to irrigation and to recharge from Spring runoff. In most wells the 
water level begins to rise in the Spring, reaches a peak in July or August, and declines the rest of the year as 
shown by the hydrographs in figure 10. The hydrographs also show a water-level decline during the dry years of 
1959-61, a recovery during 1962-65, and then a downward trend caused by the very dry winter and spring of 
1966. Trends in precipitation as reflected by runoff a t  the Howell Ranch surface-water gage mrre1at.e with t'he 
water levels. 

Figure 10. Hydrographs of wells 5N-26E-23cdl and 4N-25E-26ed1, Butte County, and cumulative departure from average 
streamflow of Big Lost River at Howell Ranch. 
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LITTLE LOST RIVER BASIN, by H. A. Waite 
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The Little Last River basin (fig. 11) is one in a series of southeastward-trending basins tributary to the 
Snake River Plain along its northwestern flank. The basin, more than 50 miles long and about 20 miles wide, 
is flanked by the Lost River Kange on the west and the Lemhi Kange on the east, both oi which receive moder- 
ately large amounts of rain and snow. Much of the runoff percolates into the permeable alluvium that under- 
lies the valley floor. Surface water and ground water are closely interrelated in the valley and constitute a 
single resource. 

Little Lost River valley is apparently a down-faulted structural trough partly filled with alluvium from 
the flanking mountain ranges which are formed chiefly of limestone, quartzite, and shale. At some places, 
a n d ~ i t i c  or silicic volcanic rocks constitute a major part of these mountains. 

Precipitation averages less than 10 inches annually a t  Howe, the only station in the valley, but on some of 
the higher peaks i t  probably exceeds 30 inches annually. 

The most important aquifer in the valley is alluvium containing sand, gravel, and boulders, possibly 
nriginating in part  2s glacial outwash Rxcept for a few wells near the rnnuth of the valley that  nhtain water 
from basalt, all wells derive water from the alluvium. 

Near the mouth of Little Lost River valley, in the vicinity of Howe, basalt flows are interbedded in the 
alluvium. Basalt is exposed a t  the surface east and southeast of Howe as the valley merges with the Snake 
River Plain. 
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Figure 11. Map of the Little Lost Kiver basin showing contours on the water table, April 1966, and IocatRn of observation 

wells. 

Ground water in the alluvium is unconfined, tlmt is, it is under- waler--Lable cw~ditiur~s. The wak-kilrle 
contours (fig. ll), show the downvalley gradient of the water table to be relatively uniform, averaging about 
43 feet per mile, north of a bedrock ridge that constricts the aquifer in sees. 21, 22, 23, and 24, T. 7 N., R. 28 E. 
The water table declines steeply from this point, dropping about 200 feet in less than 2 miles. 

The aquifer widens downvalley from the bedrock barrier, and the water-table gradient in the vicinity of 
Howe ranges generally from 15 to 20 feet per mile. The water table in most of this area is about 40 to 100 feet 
below the surface. The water level in the basalt of the Snake River Plain, only a mile or so to the south, is nearly 
200 feet lower. The Configuration of the contours in the southern half of T. 6 N., R. 29 E., reflects the influence 
of heavy pumping from wells for irrigation. 



The ground-water reservoir is recharged chiefly by percolation from stream channels that cross alluvial 
utary streams flow throughout the year, but Spring snowmelt contributes additional incre- 

used for irrigation in 1966 in the valley; many are less than 100 feet deep and few 
era1 hundred domestic and stock wells have been dug or drilled in the valley, but the 
from them is small compared to that pumped for irrigation. 

The number of irrigation wells used and estimated quantities pumped in the Little Lost River basin during 
t,he period 1959-65 is as follows: 

Year 
Amount Pumped 

Wells Used (acre-feet) 

Water levels in wells reflect above-normal or below-normal precipitat'ion and the impact of such climatic 
vanations on the quantity of water pumped each irrigatton season. These water-level fluctautions and trends 
in the basin are shown in figure 12 by the hydrographs of two selected wells. Water-level measurements begin- 
ning in 1952 in well 6N-29E-33dc1, about 2 miles north of Howe, show a progressive net decline from the begin- 
ning of record until about the middle of 1964. From that time until the present, the water level continued to 
rise in response to above-normal precipitation and resultant lesser pumplng for irrigation. 'l'he hydrograph for 
well 5N-29E-23cd1, about 3 miles southeast of Howe, showed a somewhat similar downward trend until about 
April 1964, and showed a net rise from then until July 1966. 
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g. 13) includes the bottomlands and low terraces along the se River, and the 
plain that extend southward to the Snake River and are ated with water 

River. About 370,000 acres are irrigated. The area is bounded on the north by ,hothills, 
to  mountains about 7,000 feet high. The Boise River emerges from the mountam about 
d takes a course westward to join the Snake River about 45 miles from Boise. Numerous 
e Valley from the northern foothills and mountains, but the stream channels cany  water 

as far as the Boise River only in the Spring season of snowmelt. 





Ground water occurs in the river gravel along the Boise River and under the river terraces, and in beds of 
sand and gravel and lava flows in the thick lake and stream deposits that underlie the entire area. Water occurs 
unconfined a t  many places in the shallower aquifers and more or less confied in both the shallow and deeper 
ones, a t  many places under sufficient pressure to flow a t  the surface. Flows of artesian hot water have been 
developed frnnl the deeper water-bearing zones close to and beneath the foothills. 

The water-bearing formations under the Boise Valley can yield sufficient water for irrigation in most places, 
and ground water has been developed in tracts of considerable size, especially to the south of the lands served 
with water from canals. 

The principal source of water is runoff in the Boise River, which drains about 2,600 square miles of moun- 
tainous country. Drainage from the hills and mountains immediately north of the Boise Valley adds a smaller 
but still significant amount of water. 

Little rechalge originally vccu~ I ed ur~ Lhe uplard plair~ soulh of the river where precipitation averages only 
about 10 inches a year, but now more than 300,000 acre-feet of recharge occurs yearly by drainage from irri- 
gation of the former sagebrush desert with surface water. 

The recharge from irrigated lands now determines the pattern of ground-water movement, a t  least in the 
shallow water-bearing zones. Ground water moves generally westward except west of Kuna where a ground- 
water ridge occurs beneath the New York Canal and Lake Lowell. From this ridge water locally moves to the 
north and to the southwest. 

Most of the ground water moving beneath the Boise Valley is ultimately discharged by seepage iuLv 
drainage canals and the Boise River, and thence into the Snake River. 

In the early 1950's i t  was estimated that about 150,000 acre-feet of ground water was being pumped in the 
Boise Valley for all pu oses, and that about 70,000 acre-feet of this was consumed by evaporation and tran- 
splratlon. Pumpage anT consumption have increased significantly since that time. Also, it is estimated that 
about 160,000 acre-feet of ground water per year is being consumed by such water-loving vegetation as willows 
and cattails growing on about 40,000 acres where ground water is close to the surface or forms marshes and 
ponds. 

Water levels rose noticeably in the Boise Valley after completion of the first large irrigation projects in 
the early 1900's. The water level in well 2N-1W-4ddl (fig. 14), about 5 miles southwest of Nampa, shows the 
general rise of about 70 feet that occurred here by the early 195O9s, after which the water level more or less 
otabilizcd. Water levels rose as much as 140 feet in some of the area a~uuud  Lake Luwell. Owiskg Lu Ll~est: ~ises, 
a great deal more water is in storage in the aquifers that in pre-irrigation days. The rise of water level has 
caused water-logging and drainage problems in many low areas where extensive systems of drainage ditches and 
drainage wells have only partially remedied the problems. 

The hydrograph of well 4N-1W-35aal (fig. 14,), located about 3 miles northwest of Meridian, shows typical 
annual fluctuations of water level beneath irrigated lands. Water levels begin to rise abruptly a t  the end of April 
after the first applications of irrigation water, and crest late in August or early in September a t  the end of the 
irrigation season. Water levels then decline until next Spring. Water-level fluctuations beneath irrigated lands 
range from about 3 to 10 feet. 

Figure 14. Hydrographs of wells 4N-1W-35aal and 2N-1M'-4dd1, Ada County. 



BIG WOOD RIVER-SILVER CREEK AREA, by E. H. Walker 

The Big Wood River-Silver Creek area (fig. 151, located in the central part of Blaine County, is a wedge- 
shaped embayrnent in the mountains on the north side of the Snake River Plain. The lowlands, covering about 
50,000 acres, broaden to the south where hills of bedrock separate them from the Snake River Plain. The Big 
Wood River heads in the mountamous area to the north were many peaks rise to altitudes of abvul 10,000 
feet, and flows southward through the valley and then westward through a gap in the southern hills. 

Water for the valley is wholly derived from precipitation, mainly the snow upon the uplands and mountains 
to the east, north, and west. Only about 3 inches of precipitation occurs on the valley floor during the growing 
season. 

Figure 15. Map of the Big Wood-Silver Creek area showing contours on  the water table and location of observation wells. 



Most of the ground water occurs in valley-filling deposits of sand and gravel that range in thickness from 
more than 300 feet to a feather edge a t  the margins of the valley. Basalt lavas form an excellent aquifer where 
they occur beneath the surface in the south-eastern part of the area near Picabo. Water occurs unconfined under 
water-table conditions throughout the valley, and there is an extensive area of artesian confinement and flowing 
wells in the southern part of the valley where a sheet of gravel ocrurs at depth below a wedge of silt and clay 
formed in an old lake. 

The sand and gravel aquifer receives recharge mainly by infiltration from the Big Wood River and minor 
streams during the Spring season of snowmelt and high runoff. Percolation from the irrigated lands through 
the coarse-textured and permeable soils, also contributes much recharge to the ground-water bodies. 

The ground water moves generally southward (fig. 15) and then toward the gaps in the southeast and south- 
west parts of the valley. I t  is discharged from the basin by natural vegetation and crops, by spring flow that 
contributes to outflowing streams, and by underflow. Consumption of ground water hy native vclgcltation ha- 
beea estimated a t  about 50,000 acre-feet per year. 

Ground water withdrawal from wells in the area increased from about 2,500 acre-feet in 1946 to about 
8,000 acre-feet in 1954 when about 30 irrigation wells were in operation. More irrigation wells have been drilled 
since that time and pumpage may exceed 10,000 acre-feet a year a t  present. I t  is estimated that less than half 
the pumped water is consumed by plants or evaporated; the remainder seeps back to the ground water. 

Geologic conditions in the southern end of the lowlands cause much ground water to emerge a t  the surface 
as springs and seeps, and to escape from the valley as  surface flow in the Big Wood River and Silver Creek. 

Seepage to the Big Wood River from ground water has been estimated a t  100 cfs (cubic feet per second), 
or 72,000 acre-feet per year, or about 35 percent of the average flow of 203,000 acre-feet per year of the Big 
Wood River where i t  leaves the basin. 

The entire flow of Silver Creek out of the valley past Picabo, averaging around 116,000 acre-feet a year, 
comes from ground water that emerges a t  the surface in the southeast part of the valley. An additional 38,000 
acre-feet of water per year is estimated to move through permeable formations under this gap, giving a total 
ground-water discharge that may average about 155,000 acre-feet per year. The total outflow of ground water 
from the area, as surface flow and as underflow, is therefore believed to total around 225,000 acre-feet per year. 

The hydrographs of 3 selected wells (fig. 16) show representative changes in water level in the Big Wood- 
Silver Creek basin. These show that water levels throughout the area begin to rise early in the Spring and come 
to a peak in June or July, after which water levels decline through late Summer, Autumn, and Winter. until the 
next Spnng when runoff from snowrnelt and drainage from irrigated areas recharges ground water. 
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Figure 16. Hydrographs of wells IN-18E-ldal, IS -18E-144  and IS-19E-22aa1, Blaine County. 
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Figure 18. Graph showing estimated spring flow from 
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Figure 22. Map of the southwestern part of the Snake River Plain showing contours on the water table, Spring 1966 and 
boundaries of irrigated areas. 

In most places irrigation wells yield at  least 1,000 gpm (gallons per minute). Some wells in the Mud Lake 
area yield as much as 9,000 gpm. 

The increased use of ground water for irrigation has contributed to a long-term decrease in ground-water 
storage under some arts of the Plain, reflected by a lowering of water levels in wells. The greatest decrease has 
occurred in the soutiwestern one-third of the Plain, that part shown in figure 22. In other parts of the Plain, 
little or no significant change has oceurred. 

Hydrographs of water levels in the northeastern part of the Plain (fig. 23) show a fluctuating long-term 
condition, cithcr dightly riaing or falling, dcpcnding on local conditions. Well 7N-2SE-20ebl shows thc annual 
seasonal effects of heavy ground-water pumping, while well 7N-38E-23db1 shows the annual seasonal effects of 
heavy surface-water irrigation. 

Wells 5N-32E-36adl and 2N-31E-35dcl (fig. 24) show water-level trends in the central part of the Plain. 
Both wells show a general long-term decline until about Spring 1965, when an unusually high runoff caused 
water levels to rise abruptly in the wells near the mountain fronts. 

The hydrograph of well 5s-31E-27abl (fig. 24) reflects water levels in the Aberdeen-Springfield area. 
This part of the aquifer shows almost stable long-term conditions. 



Figure 23. 
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Hydrographs of wells 9N-34E-lladl, Clark County, 7N-35E-20cb1, Jefferson County, and 7N-38E-23dbl. 
Madison County. 
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The ground water in the older volcanic rocks moves generally northwestward, with much local variation 
caused by the geological structures of these rocks. Perched water south of Henrys Fork moves toward the 
channels of streams, and also percolates downward to the main water table. Recharge from irrigation forrns a 
mound of perched water under the Egin Bench north of Henrys Fork, and the ground water moves both south- 
ward to Henrys Fork and northward and westward to descend to the main water table in the basalt lavas of 
the plain. Water a t  and beneath the main water table moves westward, as shown by the water-level contours 
(fig. 27), and eventually discharges to the Snake River, partly through the seeps and springs on the north side 
of the river between Blackfoot and the head of American Falls Reservoir, and partly through the great springs 
at  the western end of the aquifers in the canyon of the Snake River between Twin Falls and Bliss. 

At present about 25,000 acre-feet of ground water is pumped, mainly from wells penetrating the  older 
volcanic rocks beneath the Rexburg Bench. 

The water level in well 7N-38E-23dbl [fig. 28), representative of the main water table in the basalt lavas 
of the Snake River Plain, has risen slowly in the last few years and is now about 1.5 feet higher than in 1959 
when measurements were first made. I t  should be noted that water levels in this sector of the Snake River 
Plain are considerably higher, perhaps several tens of feet higher in places, than they were before the irrigation 
developments of the early 1900's added large amounts of new recharge. 

Wells 7N-42E-8cal and 5N-40E-llbcl are on the benchlands southeast of Henrys Fork, and measurements 
in them reflect water levels in the older volcanic rocks. The rise in water level in well 5K-40E-llbel since late 
1964 may reflect slightly higher than average precipitation and recharge from leaky stream channels near the 
well, artd stiuws that pumping in this part of the aquifer has not depleted storage. The causes for thc dcelinc 
in water level in well 7N-42E-8cal is uncertain; longer records may show that, water levels in this well, which is 
remote from recharging streams, may not respond to minor changes in prec~pltation. 
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ydrographs of wells 7N-38E-23db1, adison County, 7N-42E-Sea1, Fremont County, and 5N-40E-llbe1, 
Madison County. 



area is a lowland in northeastern is a part of the Sna 
ounded on the north by the Snake River and on the east, south, an 

metimes referred to as the " wyhee Desert". The lowlan is drained by the Bmneau 
hoofly, and other small creeks. 

The main sources of water supply are the Bruneau and Snake Rivers and artesian ground water. Yearly 
precipitation is very low and little water, if any, is ad ed to the ground-water supply from that source. 

Ground water occurs in osits along the Snake and runeau Rivers and in the underlying sand, 
gravel, and basalt, in older b n silicic volcanic rocks beneath the older basalt. Water in the alluvial 
deposits is under water-table , and that in the other rocks is under artesian conditions. 

Ground water in the alluvial deposits is strongly influenced hy t h e  .itages nf t h e  rivers 2nd hy water rf iv~rtpd 
for irrigation. At low river stages the alluvial deposits discharge water to the river and a t  high river stages the 
deposits receive recharge. Percolation of water diverted for irrigation also recharges the alluvial deposits. 

The artesian aquifers are recharged by precipitation and stream losses on the  outcrop area many miles 
south of the Bruneau-Grand View area. Pressure gradients in the artesian aquifer are generally northward. 
Well heads below 2,700 feet in altitude generally flow small to large quantities of warm to hot water from the 
artesian aquifers. 

Wplls in t h e  allwial deposits generally yield small to mo erate quantities of water, but because of the 
limited thickness and small areal extent of the deposits, only small amounts of water are mthdrawn from them. 

Flowing artesian water was discovered in the early 1920's and many wells were drilled, but interest sub- 
sided because the yield of many wells diminished. Interest in irrigation wells was renewed in 1951 and there are 
rlow several ilu~eri wells in uae. Well cleplhs range from 500 to mole than 2,000 feet. The largest reported yield 
of a flowing wells is about 4,400 gpm. 

The hydrograph of well 7s-5E-18bcl (fig. 29) shows a nearly steady decline in water level of about 12 feet 
for the period of record. Changes in water level reflect changesin theamount of water in storage in some part of 
the aquifer (fig. 30). 

of well 7N-5E-18be1, Owyhee County. 



runeau-Grand View area showing location of observation welss and ecline in water levels from 
1954 to  1966. 

The Salmon Falls tract is in southern Twin Falls County south of Twin Falls. The tract is 
Falls South Side Project, on the east and suulti b y  Ihe 
the canyon of Salmon Falls Creek. The tract is drain Salmon Falls Creek, a perennial 

stream; Deep Greek, an intennittent stream; and Desert Creek, an ephemeral stream. All three discharge 
northward to the Snake River. 

Ground water under water-table conditions in basalt, lake silicic volcanic rocks whic 
underlie the tract. salt and silicic volcanic rocks yield small to arge quantities of water t 
irrigation wells a t  laces. The generally fine lake deposits do n water readily to wells. Alluvial 
deposits along Deep Creek cnntain pe rph~d  grniind uctter, as  d n ~ s  the basalt west of Hollister. Southeast of 
Hollister, silicic volcanic rocks yield warm artesian water. 

Ground water is recharged by infiltration of water diverted from Salmon Falls Cree 
several thousands acres in the tract, seepage losses from the canals and fields i 
Project immediately north of the Salmon Falls lracl, arid i i~f luw h u ~ u  plecipitatio 
roeks in the mountains. Depth to water ranges from above land surface a t  a few 
700 feet beneath the surface in the northwest part of the traet. 

The ground water moves generally northwestward (fig. 31) beneath the Tw 
and on to the Snake River. The amount of this underflow is estimated to be 100,000 acre-feet per year. 
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Figure 31. Map of the Salmon Falls tract showing contours of the water table an location of observation wells. 
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Ground water is used for irrigation, domestic, stock, and municipal supplies. Annual withdrawals are on 
the order of 8,000 acre-feet. 

About 50 wells have been drilled for irrigation of which about 40 percent provide adequate supplies. 
Suecessf~~l wells exist so~~thwest of Rogerson, near Amst~rdam and Hollister, sniitheast and northeast of 
Hollister, and in the northeast part of the tract just south of' the Twin Falls South Side Project. Yields range 
from 300 to 2,500 gpm. Most farms have domestic and stock wells, and the Village of Hollister uses ground water. 
Rogerson obtains its ground-water supply from a small spring. 

Water levels respond to snowmelt and irrigation diversions. Well 11s-17E-25dd2 shows that water levels 
are lowest in the Spring, rise rapidly until late Summer, and then decline until the next Spring (fig. 32). Krater 
levels in 1965 were the highest of record. Pumping for irrigation has had little effect on water levels except 
locally. The greatest decline has been in the area of artesian pressures southeast of Hollister. Some formerly 
flowing wells now have water levels several feet below land surface. 

Figure 32. Hydrograph of well 11s-17E-25dd2, Twin Fllas County. 

OCK CREEK-GOOSE CREEK A 

The Rock Creek-Goose Creek area is south of the Snake River in eastern Twin Falls and western Cassia 
Counties (fig. 33) .  In general, the land surface slopes northward toward the Snake River and the Snake River 
Plain. Some volcanic hills 300 to 350 feet high are in the north part of the area. Rock Creek flows through the 
extreme western part and Goose Creek is in the eastern part. The Albion Range bounds the east side and the 
South Hills the southwest side. 

Silicic volcanic rocks, basalt, alluvium beneath the lowland area, and limestone a t  the edge of the South 
Hills yield small to large quantities of water to irrigation wells. North of Oakley and south of Murtaugh the 
alluvium contains water under water-table conditions. Water occurs also under water-table conditions in basalt 
which underlies the northern half of the area. Silicic volcanic rocks underlie the alluvium and basalt and contain 
water under artesian conditions, but the pressures are not high enough to cause wells to flow. Ground water in 
the limestone aquifer is under weak artesian pressure. Depth to water varies widely and ranges from about 50 
feet near Murtaugh to more than 500 feet on Burley Butt@ 

Ground water is recharged by infiltration of precipitation on the mountains and hills and by percolation 
of irrigation water diverted from the Snake River and from Goose Creek. A minor amount is derived from 
seepage losses of a few small streams which discharge from the mountains. 

Ground water moves generally northward and northwestward toward the Snake River and the Snake River 
Plain a t  about right angles to the contours shown in figure 33. The contours represent the altitude of the water 
table, and generally do not show the altitude of pressure surfaces in the artesian aquifers except south of Mur- 
taugh Fmm Oakley northward fnr 2hn1rt 6 miles the water revels in the artesian aauifers are about 200 feet 
below those shown in figure 33. In the Burley Irrigation District, a perched water-table occurs 5 to  25 feet 
below the land surface, and about 200 feet above the main water table. 

Natural discharge of the water-table aquifers is to the aquifers beneath the Snake River Plain north of 
Snake River except downslrearn Irurri Milr~er Dam w 1 1 t . i ~  su111t. watel is dischargecl to the Snake River from 
numerous seeps.in the canyon walls. The artesian aquifers discharge some wabr  by  leakage upward into the 
water-table aquifers but gradients indicate a general northward movement. 

Irrigation, public supply, industrial, domestic, and stock wells withdraw an estimated 200,000 acre-feet 
annually. 





Ground water is used principally for irrigation 
for that purpose. All municipal and industrial sup 
wells. The yield of irrigation wells ranges from 200 to 3,000 gallons pe 
largest amount of water to irrigation wells. The silicic volcanic rocks yi 
the least, although there are many exceptions locally. The yield from the 
upon the number and character of fractures or openings intercepted by the well bore. 

A few irrigation wells were drilled near the foot of the mountains south of Murtaugh between the years 
1910 and 1915, but large ground-water development for irrigation did not begin until 1946. The rate of develop- 
ment has declined since 1962 when the issuing of well permits was discontinued. 

Before ground-water development, the water levels in the water-table aquifers were usually a t  a low point 
in the Spring, rose during the Summer to a peak in October, and then declined until the following Spring. 
Annual fluctuations in thc arteoian aquifcrc, were ~omewhat different, being highest in early Summer and lowest 
in late Winter. Ground-water pumping has modified the natural cycle of fluctuations so that the annual high 
in most aquifers occurs in the early Summer and the low in late Summer. Figure 34 shows hydrographs of 
wells that tap aquifers in the silicic volcanic rocks, basalt, and limestone. Well 11s-20E-32ccl is in the artesian 
rhyolite aquifer and shows a decline from 1954 to 1962. There has been little significant change since 1962. 
Well 11s-23E-34cd1, in a basalt water-table aquifer, shows little net decline but the magnitude of annual 
fluctuation has increased markedly. Well 13s-21E-18bbl in the limestone aquifer shows a steady net decline 
of 22 feet per year. The first irrigation wells drilled in 1910-15 flowed when drilled. At those localities the water 
level is now about 150 feet below land surface. 

The changes in water level for a three year period, April 1963 to April 1966, are shown in 
Recharge from surface-water irrigation in the northern part of the area is relatively large compare 
drawals and relatively constant every year so that there has been no significant change in water lev 
part of the area for the period. Prior to 1965, the water yield of Goose Creek, Rock Creek, Dry Creek, and other 
smaller streams was below normal. The unusually wet year of 1965, and the smaller demand for irrigation water 
during that year, caused a dramatic rise in the water-table aquifers southwest of Murtaugh and north of Oakley. 
Heavy pwnping in the northern part of T. 12 S., R. 21 E., has caused as much as 1 eet of decl in~ of the "water 
table during the 3-year period. Also, water levels in the artesian aquifers south of urtaugh declined a s~milar 
amount. Sparse measurements indicate a significant decline also in the artesian aquifers just north of Oakley. 
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ALBION BASIN, by E. H. Walker 

The Albion Basin includes about 45 square miles of lowlands in northern Cassia County (fig. 36). The 
basin is enclosed on the east by the Cotterell Range (Malta Range), on the south and west by the Albion Range, 
and on the northwest by the East Hills. The principal stream, Marsh Creek, drains the basin northward 
through a narrow valley. 

Ground water has been developed in the basin from shallow stream gravels, and from older beds of semi- 
consolidated sand. Probably the volcanic rocks that were formed contemporaneously with the sand will also 
yield water. 

The ground water in the unconsolidated sand and gravel aquifer occurs largely unconfined, but perched 
water occurs in places. Water in the underlying formations occurs under both water-table and artesian con- 
ditions. 

The source of water in the basin is precipitation, mainly the snow on the Albion Range to the south where 
Harrison Mountain reaches an elevation of 9,265 feet. Ground water is recharged by  infiltration from stream 
channels a t  and valleyward from the feet of the mountains and foothills, and moves toward the lower ground 
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Figure 36. Map of the Albion basin. 



ion. North of Albion, ground water begins to be discharged through se o Howell Creek and to 
and Marsh Creek gains until it passes through the narrows. Pro a significant, though 

ount of water leaves the valley as underflow, because permeable g and semi-consolidated 
the northern narrows. 

At present there are only a few irrigation wells in operation in the basin. The performance of these wells 
indicates that the semi-consolidated sand that they tap yields considerable amounts of water for irrigation, as 
it does in the Raft River basin to the east. 

Total pumpage from wells of all types in the basin perhaps does not currently exceed 1,500 acre-feet a year. 
Although no water-level records exist, it is reasonable to presume that the small amount of pumpage 

has not yet caused significant depletion of the ground water, and that the ground-water reservoir is nearly 
as full as it was under undistrubed natural conditions. 

RIVER VALLEY, by E. H. Walker 

The Raft River Valley (fig. 37) is located in Cassia County, and extends southward from the Snake River 
to the boundary with Utah. The valley is bounded on the east by the Sublett and Black Pine Ranges, on the 
south by the Idaho-Utah State line, and on the west by the Albion Range and the Cotterell Range. The Raft 
River enters Idaho from its headwaters in Utah and flows northeastward and then northward to join the 
Snake River. Lowland areas of the Raft River basin in Idaho cover about 360 square miles. 

The main source of water for the valley is runoff due to precipitation, mainly snow, on the surrounding 
highlands. Precipitation apparently averages lees than 12 inches upon most of the lowlands of the valley and 
contributes little to surface- or ground-water supplies. 

Ground water occurs in alluvial gravels beneath the bottornlands; in older beds of sand that underlie most 
of the lowlands and some foothill areas; and, in the northern part of the valley, in basalt lavas and interbedded 
sand and gravel. 

The ground water mostly occurs unconfined, under water-table conditions, but wells near the margins of 
the valley may encounter confined water that flows a t  the surface. 

The ground water moves from the sites of recharge along the mountain frorlls ard lheu i~urll~war-d as 
shown by the water-level contours in figure 37. 

A small amount of pound water is discharged through springs, but the flow of most springs sinks into the 
ground within a short distance to become ground water again. Natural bottomland vegetation, a t  present, con- 
sumes little ground water because the originally wet bottornlands were long ago developed agriculturally: A 
small amount of ground water seeps into the Raft River in the northern part of the  valley within a few miles 
of the Snake River. 

A large amvurll of ground waLer, eslii~ralad ttelwee~i 140,000 a d  200,000 acre-feet per year, leaves the 
Raft River valley as underflow. This underflow moves northward and northwestward beneath the lava plains a t  

nd then under the Snake River, which there is perched on sedimentary beds, to 
water in the lavas beneath the desert north of the Snake River. 

An estimated 154,000 acre-feet of ground water was pumped in 1965, and more than half of this, perhaps 
75 percent, or 115,000 acre-feet, was consumed by evaporation and transpired by crops. The remainder returned 
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Figura 37. Map of t iver basin showing contours on the water ta 



Figure 38. Graph showing ground-water pumpage and number of irrigation wells in the Raft River valley. 

Figure 39. Hydrographs of wells 9s-26E-13ccl, 11s-27E-29aa1, 13s-27E-30bdl and 16s-27E-26ba1, Cassia County. 

Water level in well 13s-27E-30bdl in the lowlands south of Malta declined about 25 feet from the late 
1940's to  1963, as a r~sillt  nf primping After 1963, water levels recovered slightly owing to higher than average 
precipitation and runoff in the Raft River which loses water to the ground through this part of the valley. 

Well 16s-27E-26bal is in the southern part of the valley near the foot of the Raft River Range, and shows 
long-term changes in water level in a part of the valley and aquifer that is distant from and unaffected by 
pumping. 
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Figure 40-Map of the Raft Biver basin showing decline in water levels and location of observation wells 



olcanie roeks and interbedded sediment- 
sand and gravel. Ground water occurs 
eper aquifers, notably the silicie volcanic 

lands to the south, and infiltration of 
water pumped from lhe S~rake River- 

s slopes toward the west and northwest, and much of the water 
11s Reservoir. The water in the deeper artesian aquifers moves 
ed to pass under the Snake River and to discharge eventually 

of water was pumped to irrigate about 6,000 acres in the Michaud Flats. 
particulally on the eastem portion of the Michaud Plats that lies within the 
have raised the yearly pumpage to about 20,000 acre-feet. 
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Water-level records beginning about 1955 show a gradual decline of water levels to lows in 1960 an 
and thereafter a rise back to the earlier levels (fig. 42). At present, at least, the slow increase in pumpage is 
apparently balanced by the recharge that is added from tracts being irrigated with surface water. 

Figure 42. Hydrographs of wells 6s-32E-27adI and 7s-31E-22cb1, Power County. 

4 41- 

w -  
m 

5 43 
9 5 5  

I I I I I I I I I I 
1960 1966 

MALAD VALLEY, by R. F. Norvitch 

Malad 'Valley (fig. 43) in Oneida County, southeastern Idaho, has a broad flat floor trending north and 
south which is bounded by the Malad Range on the east and the Blue Spring Hills on the west. On the north, 
the valley forks into northwest and northeast branches, split by Elkhorn Peak of the Bannock Range, On the 
south, the broader part of the valley floor constricts into a narrow neck (about 3 miles wide) which extends into 
the State of Utah, 

The Little Malad Rivcr ia the largcot of four atrcnmo which arc nearly parallcl in the wide north part of 
the valley and which converge to form Malad River in the south part of the valley. Most of the streamflow is 
stored and diverted upstream for irrigation. 

The major source of water to the valley is precipitation on the drainage asin of the Malad River, parti- 
cularly occurring as snow in the surrounding mountains. Average annual p cipitation on the valley flat is 
about 14.6 inches (fig. 44), distributed rather evenly throughout the year with the lows being in July and August 
and the highs being in December and January. 

Ground water occurs in the valley fill sediments which consist of irregular lenses and beds of clay, silt, 
sand, and gravel; a large part of the total thickness consists of fine-grained lake 

Ground water in the valley occurs under both confined (artesian) and unconfin 
The principal area of confined ground water is south of the latitude of Malad City fined water occurs 
&om a few tens to more than ' N U  feet below land surface. The principal area of uncon ep ground Water is north 
of the latitude of Malad City where relatively coarse-grained delta-hke deposits wer 11t up near the northern 
mountain fronts. 

Ground water moves from areas of recharge around the periphery nf t h e  valley, dnwn t h e  hy rdml i r  ~ a d i e n i  
ward the center of the valley, and then southward, downvalley toward Utah. Internal, local movement is 
th downward as percolating recharge water and upward as leakage through imperfect confining layers in the 

artesian-aquifer system. 
Artesian aquifers are recharged through their outcrops around the flanks of. the valley, by underflow Irorn 

unconfined aquifers that are continuous with or in contact with the artesian aquf ie~,  and by migration of water 
along faults that offset or are overlapped by the artesian aquifers. Unconfined aquifers are recharged by down- 
ward percolation from the surface, by underflow from adjacent sources, and by upward leakage from artesian 
aquifers. 
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Figure 43. Map of Malad Valley showing location of observation wells. 



Natural discharge from the artesian ayiiifers occurs as Bow from springs and upward leakage into uncon- 
fined aquifers. A significant amount of artesian water is lost to evapotranspiration where it has migrated upward 
into the soil root zone or to the land surface in water-logged parts of the valley floor. Natural discharge from 
the unconfined aquifers occurs as flow from springs and seeps, and by evapotranspiration. 

Underflow through the constricted part ot the valley a t  the Utah border accounts for an undetermined 
amount of discharge from the area. Total flow in the Malad River a t  Woodruff, which is in part spring discharge, 
was 41,200 acre-feet in water year 1964-65. 

In the early 1950's, there were abotlt 300 flowing artesian wells in the valley, discharging about 13,000 
acre-feet a year. Most wells in the valley are for domestic, stock, and irrigation uses. Generally, domestic and 
stock wells have small yields. Some of the irrigation wells pump more than 1,000 gpm (yallons per minute). 
The Malad City municipal well pumps more than 500 gpm. 

Some of the water pumped from the artesian aquifers in the southern part of the valley is highly rriinttrdized 
and classed as poor to unsuitable for irrigation. Also two springs in this area, I'leasantview and Woodruff 
(fix. 4.31, yiclil highly mintvxlizcbii w:~tcr cl:~ssc~l :IS ~)oi)t' :ln(l i~nst~it.:~l)lc, rr+q)cc.t ively, I'or irri~;~t.ion. 

Figtrre 44 shows a hydrograph of water-level fluctuations in a flowing well near the center of the valley. 
The short-term fluctuations on the graph reflect yearly recharge and discharge cycles. The long-term trend 
shows a general decline in water levels beginning about in 1953 and continuing through about 1962 when a 
slight rise began. These trends roughly compare with the cumulative departure from average precipitation. 
The  net drop in water level in this well since the  beginning of rerorrl is ahnut 10 fed .  Most water levds in wells 
completed in the artesian aquifers have declined between Spring 1948 and Spring 1966. The maximum measured 
drop during this period was about 17 feet in well 14s-35E-13dbI. 

Figure 44. Graph showing annual precipitation and cumulative departure from average annual precipitation at Malad 
(from U S .  Weather Bureau records) and hydrograph of well 15s-35E-ldal ,  Oneida County. 



AREAS OF GROUND-WATER POTENTIAL THAT HAVE NOT 
EVELOPED EXTENSIVELY 

Areas in which ground water has not been extensively deve1np~c.l ~ ; e r ~ s ~ a r i l  y remain imperfect1 y known. 
Drillers' logs of wells provide most of the information on subsurface occurrences of consolidated and unconsoli- 
dated formations. The position of the water table with respect to land surface i s  determined by measuring 
water levels in wells. The potential yields of aquifers can be determined only after they have been extensively 
developed by wells. The information presented in the section on areas not extensively developed is, therefore, 
b'ased on scanty information. The summary provides a statement of what is known from surface features and 
from the records of the little development that has taken place. Interpretations of ground-water conditions are 
based on those items of information supported by analogy with comparable areas where more extensive develop- 
ment of the ground-water resource has been made. The interpretations are tentative and subject to change when 
more information becomes available. 

KOOTENAI RIVER VALLEY, PRIEST RIVER VALLEY, BONNERS FERRY-SANDPOINT-HOODOO VALLEY AREA 

Large volumes of ground water occur in lake beds, glacial till, outwash deposits, and alluvium that underlie 
the lowlands within Boundary and Bonner Counties. In the Kootenai and Priest River valleys, and in the 
Bonners Ferry-Sandpoint area fine-grained lake beds and glacial deposits yield water slowly in quantities 
suitable for domestic and stock use. Coarse stringers or isolated sand and gravel bodies within the glacial 
outwash may yield larger quantities locally. In the Hoodoo Valley area, only that pa r t  south of Cocolalla Lake 
contains deposits coarse enough to yield quantities suitable for irrigation. Abundant recharge keeps the water- 
bearing deposits filled during most years so that some areas become water logged and require drainage before 
the land can be put to productive use. 

BENEWAH COUNTY 

Situated almost entirely within the mountainous area of the state, Benewah County has a minimal potential 
for development of major ground-water supplies. Alluvium along the valleys of the St. Joe and St.  Maries 
Rivers yields domestic and small munieipal supplies from shallow depth. Near the western boundary, volcanic 
rocks of the Columbia Plateau, and alluvial deposits in the valley of Hangman Creek may contain supplies of 
grouid w a k  suibable fur mudebl irrigatiun develvyment. There are no data on which to base estimates of this 
potential. Elsewhere in the county, ground water in sufficient quantities for domestic and stock use may be 
developed from fractures and weathered zones in the bedrock and from small alluvial areas. 

Within the drainage areas of the Palouse and Potlatch Kwers, ground water may be developed in small 
quantities from volcanic rocks, sedimentary rocks and alluvium of limited areal extent, and the weathered man- 
of the granitic bedrock. In general, only domestic supplies have been developed in these areas. Coarse gravels 
aluug Lhe principle sti-eams may yield large quantities during some years, but t h e  limited extent of thcsc 

osits cause uncertainties as to the permanence of such supplies. 

The area south of the Clearwater River between the Snake River and Lapwai Creek contains voleanic 
rocks of the Columbia Plateau and alluvial deposits associated wlth the present drainages. The alluvium along 
the main rivers provides yields of moderate size. Supplies adequate for most purposes other than irrigaiton 
can be developed from the volcanic rocks away from the rivers, ut such supplies are normally available only 
from considerable depth below the plateau surface. 



This area encompasses the Camas Prairie part of the Clearwater Ernbayment of the Columbia Plateau 
south of the Clearwater River. Deep wells obtain municipal water supplies from the volcanic rocks or underlying 
and adjacent granitic bedrock, and possibly water for irrigation could also be developed. There are few data 
to indicate the availablility of shallow ground water for local domestic or stock use, but there are a few known 
deposits on the plateau that contain such supplies. Adequate domestic and municipal supplies may be obtained 
from the narrow alluvial and river-channel deposits along the Clearwater River. 

NORTH FORK PAYETTE RIVER VALLEY 

From the Payette Lakes southward past Cascade to the southern end of Long and Round Valleys, extensive 
alluvium contains variable amounts of ground water. Basalt underlies parts of the lowlands, and will probably 
yield sizeable amounts of ground water, Except for widely-sacttered domestic and stock use, very little ground 
water is developed. Small domestic or stock supplies can be developed from the weathered mantle on the granitic 
bedrock of surrounding hills in some localities. Larger suppl~es may be available from the valley-filling deposits, 
but this potential has not been adequately explored. 

WEISER RIVER BASIN 

Volcanic rocks, probably associated with the basalt of the Columbia Plateau, and sedimentary deposits 
underlie most of the lowland areas of the Weiser River drainage. Locally, the volcanic rocks are known to 
yield as much as several hundred gaIIons per minute under artesian pressure. The sedimentary deposits are 
generally fine-grained, but yield supplies adequate for domestic and stock requirements. Sand and gravel 
units within the sedimentary deposits are known in some areas and, where saturated, yield moderate t o  large 
supplies. 

The basaltic rocks are the best aquifers of the area. Properly constructed wells will yield moderate to  large 
quantities from these rocks with only a moderate lift in the larger valley areas such as near Midvale and Council. 

This small valley along the Middle and South Forks of the Payette River contains an unknown t 
of alluvial deposits within granitic- and metamorphic-rock boundaries. Marshy meadow areas near the down- 
stream end of the valley indicate a high water table, and adequate supplies of ground water for domestic and 
stock use probably cvuld be ublairled Ir-om wells. 

Thus far, water requirements of the valley have been met by diversion from the river or fro 
wells. No large scale use of the ground water is known to have been attempted, and the general geologic settin 
suggests that large ground-water supplies probably are not present. 

The valleys of Marsh Creek and the Salmon River north and south of Stanley contain alluvia 
outwash deposits of varying but unknown thickness underlain by glacial tell. 'l'hese deposits are 
flowing with ground water and where adequate thicknesses of coarse materials are encounter 
moderate to large quantities to wells. No development of ground water for othe 
use is known in the basin. Natural outflow of ground water helps maintain the 
River near Stanley. 



CHALLIS-ROUND VALLEY AREA 

The Round Valley area near Challis contains extensive alluvial-fan and apron deposits around the \-alley 
margins and an unknown thickness of alluvial fill in the ccntrnl part of the vallcy. Abundant recharge from the 
Salmon River and large tributary creeks maintains the alluvium in a near-saturated condition. Domestic and 
small rural-use wells provide adequate water supplies from the ground-water reservoir, and a few wells yield 
sufficient water for irrigation needs. Additional irrigation supplies to supplement surface diversions eould 
probably be developed from the alluvial deposits. Small domestic supplies can be obtained in most localities 
from the volcanic complex that forms the boundaries of the valley area. 

PAHSlMEROl RIVER VALLEY 

This valley in east-central Idaho is filled to depths of several hundred feet with coarse alluvial gravels 
which contain very little fine-grained material. The surrounding bedrock mountains yield a large annual re- 
charge most of which drains through the coarse valley fill in a few months. Discharge is from the central low- 
land to the Pahsimeroi River and thence to the Salmon River. 

Large amounts of ground water are available in the valley fill during most years, b i ~ t  little is developed for 
n t h ~ r  th2n dnm~stic 2nd stnck n w  Much of the tributary surface flour is diverted for irrigation, which helps 
distribute the runoff and increase recharge of the ground water. Because of the free recharge and discharge 
capacity of the valley fill, water levels fluctuate strongly each year and are especially susceptible to long periods 
of drought. The water is of good to excellent chemical quality for all uses, and wells with large y~elds could be 
developed in many parts of the valiey. 

LEMHl RIVER VALLEY 

Alluvial-fan and glacial-outwash deposits overlie a great thickness of tutfaceous, fine-gralnect older secii- 
mentary rocks within most of Lemhi Valley. These deposits rest on the virtually nonwater-bearing bedrock 
complex that forms the mountains surrounding the valley. Although the older sedimentary deposits probably 
have a large storage capacity, their fine-grained texture would release the stored water onlv slowlv to a well. 
The alluvial-fan and glacial deposits contain much coarse material that yields water freely to properly construct- 
ed wells. Consequently, where these and younger deposits of significant thickness a r e  saturated, large glelds of 
ground water could be developed. 

Ground water is recharged freely from tributary streams on the upper slopes, moves toward the central 
valley area through the valley fill, and discharges in numerous springs along the Lernhi River, principally 
northwest of Leadore. The chemical quality is generally good for irrigation, domestic, and stock uses. 

BIRCH CREEK BASIN 

The ground-water regimen of the valley of Birch Creek is divided into two segments by a barrier of basaltic 
and conglomeratic rock about midway nf t h ~  r a l l ~ y  All~~vi~lrn in the upstream segment of the \-alley contains 
a large supply of ground water which probably could be developed by wells. Most of thls ground water now 
appears as streamflow in Birch Creek just upstream of the rock barrier. 

Immediately duwi~st~ca~rl  ul the ball ier gr.uurld wakr occurs in allus-ium within about 30 feet of the surface. 
Farther downstream, however, it may occur as much as 600 feet beneath the surface. 

Details of the character of the water-bearing alluvium are not sufficiently known to permit estimates of 
yield from individual wells. 



HOMEDALE-MURPHY AREA 

Ground water occurs under artesian conditions in the valley of the Snake River from Murphy downstream 
to the Oregon State Line. The water-bearing formations are sand, gravel, basalt, and tuff. These deposits 
yield small to moderate supplies to irrigation, public supply, domestic, and stock wells. The water is usually 
warm, has a high sodium content, and locally contains small quantities of natural gas. Alluvial deposits along the 
Snake River and some of the small tributary streams yield small to large supplies of water to wells. 

MOUNTAIN HOME PLATEAU 

Locally, sand and gravel contain sufficient water a t  shallow depth to meet municipal, domestic, and small 
irrigation needs. Little is known about ground water elsewhere in the area. 

Silicic volcanic rocks are believed to underlie the area a t  depth, overlain by sedimentary strata t ha t  may 
contain some aquifer material. Basaltic lavas cover about half of the area and fill irregularities in the surface 
nf t h e  scldimclnts. Tn some localities, moderate to large quantities of water may be obtained from this sequence 
of rocks, but water levels are often far beneath the land surface. Even though the deeper water is often under 
some artesian pressure, pumping lifts may be high. 

CAMAS PRAIRIE 

This structural basin, 25 miles north of Gooding, contains silicic and basaltic rocks, lake beds, and alluvium. 
Unconfined ground water occurs a t  shallow depths in the alluvium and shallow wells yield quantities sufficient 
for domestic and stock use. Rarely do the wells exceed 50 gallons per minute in yield. 

Two extensive gravel and sand aquifers beneath clayey lake deposits contain water urider arlesiar~ pressure. 
Wells of large yield may be developed in these aquifers. Some wells flow a t  land surface and yield several 
hundred gallons per minute. At a few places, basalt forms a major aquifer also. These places are mainly in the 
southeast part of the prairie where some wells yield in excess of 1,000 gallons per minute. 

UPPER TETON BASIN 

Large volumes of ground water of fair to excellent quality occur under water-table conditions in alluvial- 
fan and other stream deposits that underlie the Teton Basin in eastern Teton County. The coarse-grained 
deposits on the east side of the basin yield water more abundantly than the finer grained deposits on the west 
side and most irrigation wells are located on the east side of the basin. Depth to water ranges from 0 along the 
Teton River to more than 200 feet near the foot of the mountains. Basalt a t  the north end of the basin yields 
perched waler Lu sume dunlestic and block wells. 

Ground water occurs under perched and artesian conditions in silicic volcanic rocks in the north and north- 
west parts of the basin. The perched-water aquifer yields small supplies to domestic and stock wells. The 
artesian-water aquifer yields supplies adequale lor sLuck a d  du~i~estic use, and locally may. be adequate for 
irrigation use. 

OWYHEE UPLANDS 

This area is composed of the Owyhee and other mountains and the adjacent plateau regions in Owyhee 
County. Water from the Owyhee River is used to irrigate parts of the area, and some of this water recharges 
the ground water of the area. Recharge from other sources is probably very small. 

Occurrence of ground water is similar to that in the Mountain Home Plateau area. Water levels are general- 
ly far below land surface and only locally may small supplies be found in sedimentary deposits perched above 
the regional water table. 



Ground water occurs under low artesian pressure in sedimentary deposits, and in basaltic and si 
voleanir. rocks beneath the upland area south of the Snake River in Owyhee, Elmore, and Twin Falls Counties. 
Recharge is derived from infiltration of precipitation on mountains south of the area near the State Line and 
in Nevada. The ground water moves northward toward the Snake River. The sedimentary deposits and basalt 
lavas yield adequate water supplies to stock wells, and in places enough for irrigation. In the southeastern part 
of the area, silieic volcanic roeks yield large amounts of water to some irrigation wells. The depth to water is 
estimated to exceed 500 feet in 50 percent of the area and 750 feet in 10 percent of the area. 

ROCKLAND VALLEY 

Ground water in the Rockland Valley occurs in narrow bands of alluvium near the stream bottoms; in 
basalt north of Rockland; and in ash, silt, clay, tuff, and volcanic flow rocks south of Rockland. Domestic and 
stork wdls yield small quantities of water from shallow depths near the streams, h u t  the water level is far helow 
the surface toward the valley margins. Large supplies for irrigation are probably no t  available in most parts of 
the valley. 

ARBON VALLEY 

The southern part of the Bannock Creek valley area is designated Arbon Valley. A narrow band of alluvium 
occurs along Bannock Creek, but most of the valley floor is underlain with older unconsolidated sedimentary 
depusits a d  cunsolidated rocks of moderate permeability. Little is blown of the occurrence of ground water in 
the valley, but it is expected that only minimal domestic and stock supplies would be available from wells. 

A variety of ground-water conditions occur within the Portneuf River valley, but in general, the ground 
water of the area has not been well explored or developed, In the upper part a few wells obtain large quantities 
of ground water a t  shallow depths from basalt. At places throughout the area other volcanic roeks an 
ated sand, conglomerate, and ash or pumice yield large quantities to wells. However, in large parts of the area, 
the roeks are much less permeable and yield only moderate quantities for domestic or stock use. 

The city of Po~atdlo and large industrial and i mnrerns nhtain ah11 siipplips of gronn 
from wells in bouldery alluvium near the mouth of 
from wells that encounter clean gravel that unde 

his small subarea betwwn Idaho Falls ackfoot Reservoir in the sou stern part of the state is 
underlain chiefly by older folded and faulted ro low ground-water yield. Som salt occurs as canyon and 

111d fillir~g ~~iatarial overlying the oldw rucka, but uutllirg ia k ~ l u w n  uf Lhe ground-water conditio~ls in the 
It. 

amounts of ground water to meet minimal domestic and stock needs can 
local alluvial deposits in the area. Large-scale inigation supplies prob 



GEM-GENTILE VALLEYS 

These valleys lie between the upper valley of Portneuf River and the Soda Springs Hills. The valleys are 
floored and partly filled with permeable basalt so that there is virtually no surface drainage from them. 

A low ground-water divide is thought to occur just southeast of Bancroft, separating the drainage to the 
Portneuf River from that to the Bear River. Because the basalt is so permeable, ground water drains out fairly 
rapidly and water levels in the basalt of Gcm Vallcy may be quite deep below the surface. Ground-water condi- 
tions in Gentile Valley are not well known, but the principle occurrence is probably in the valley fill along the 
Bear River and Cottonwood Creek below Black Canyon. Such occurrence probably will not sustain large-scale 
use, but would be adequate for domestic and stock use. 

CURLEW-POCATELLO VALLEYS 

These small valleys in southern Idaho drain southward into Utah. Conditions of occurrence of ground 
water in the valleys arc virtually unknown. However, the generally poorly permeable older sediments and con- 
solidated bedrock of the area, and the limited amount of young alluvium suggests that  large supplies of ground 
water probably are not available. Numerous small wells obtain domestic and stock water from depths of a few 
tens to a few hundreds of feet. 

CACHE VALLEY AREA 

Ground-water conditions within that part of Cache Valley north of the Idaho-Utah boundary are poorly 
known. The extensive alluvial deposits of the Bear River near Preston, and marshy conditions in Round Valley 
a t  the head of Sheep Creek suggest that a large ground-water body probably occurs within the valley-filling 
deposits. Most irrigation requirements are met with surface diversions from the Bear River and tributaries, 
hilt. municipal and domestic supplies are adequately met from wells in the alluvium. 

BEAR LAKE AREA 

The broad valley extending northward from Bear Lake past Montpelier toward Soda Springs is almost 
completely served with ~prings and surface diversions from Bear River and the outlets from Bear Lake. Very 
little is known of the occurrence of ground water in the area. The great broad valley has extensive valley-fill 
deposits that should yield abundant water from the coarser strata. Water under artesian pressure may occur 
at  depth in conglomerate that underlies fine-grained and cemented deposits beneath the alluvium of the valley. 
Some artesian pressure occurs locally in the shallow alluvial deposits. 

The younger alluvium is coarsest on the east side of the valley where it yiel s adequate domestic an 
municipal supplies from shallow depths. AIong the west side u l  Iht! valley C11e alluvium is largely clayey and 
well yields are small and difficult to attain. 
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